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(54) METHOD FOR REWRITING DATA OF NONVOLATILE MEMORY AND SUBSCRIBER 
CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
rewriting data of a nonvolatile memory capable of preventing 
loss of the data even in the case of interruption of a 
processing when the data of the nonvolatile memory is 
rewritten and a subscriber circuit using the method. 
SOLUTION: Flag information to indicate 
uncompletion/completion of writing of the data and flag 
information to indicate validity/invalidity of the data are 
written in the nonvolatile memory 4 together with entity of 
the data. A new piece of data is written in idle sector of the 
memory 4 when the data is rewritten. After that, the flag 
information about the sector in which the older piece of data 
to be rewritten is stored is invalidated. Thus, the loss of the 
data contents is prevented even when power interruption, 
etc., is generated in process of rewriting of the data and the 
data is efficiently rewritten. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a data rewriting method of nonvolatile memory which can rewrite data a memory area 
appointed beforehand by writing in new data after collective erasure, Flag information which shows 
flag information, and effective/invalidity of data which shows un-[ write-in ] completing / completion 
of data with substance of data is written in said memory area unit, A data rewriting method of 
nonvolatile memory repealing flag information of a memory area where old data which should write 
new data in an empty memory area, and should be rewritten after that at the time of rewriting of data 
is stored. 

[Claim 2]A field where flag information said empty memory area indicates effective/invalidity of said 
data to be is invalid, or flag information which shows effective/invalidity of data being effective, and, A 
data rewriting method of the nonvolatile memory according to claim 1 being a field which flag 
information which shows un-[ write-in ] completing / completion of said data writes in, and has not 
been completed, and carrying out collective erasure of said empty memory area before writing of data 
of said new data. 

[Claim 3]A data rewriting method of the nonvolatile memory according to claim 2 supposing that a 
memory area just behind memory clear has effective flag information which flag information which 
shows un-[ write-in ] completing / completion of data writes in, and un-completing is supposed, and 
shows effective/invalidity of data. 

[Claim 4]A data rewriting method of the nonvolatile memory according to claim 1, 2, or 3 
characterized by searching an empty memory area in the case of memory rewriting by flag information 
which shows flag information, and effective/invalidity of data which shows un-[ write-in ] completing 
/ completion of said data. 

[Claim 5]In a subscriber circuit which realizes various kinds of services to a member of a digital 
exchange with a service control program stored in nonvolatile memory, A subscriber circuit 
performing said service control program rewriting by how to rewrite nonvolatile memory of any 1 
description among Claims 1-4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the data rewriting method and subscriber circuit of 
nonvolatile memory, and relates to the subscriber circuit which uses the nonvolatile memory in the 
especially rewritable data rewriting method and digital exchange of nonvolatile memory. 
[0002] 

[Description of the Prior Art]In recent years, rewriting of data is possible and the apparatus which 
carries nonvolatile memory which can be held as they are, such as EEPROM and a flash memory, for 
stored data as a storage device is also increasing the times, such as power off, by further. As the 
example, there is a subscriber circuit in which the subscriber line of a digital exchange is 
accommodated. A service control program realizes various kinds of services to a member, and the 
subscriber circuit stores the program in nonvolatile memory, and it is constituted so that it can 
respond by rewriting a service control program in the cases, such as an addition of a function, and 
change. And a subscriber circuit is in the tendency installed in the office building of a remote place 
distant from ********, etc. with optical-fibeHzing of a subscriber line, and rewriting of the service 
control program in the cases, such as an addition of a function and change, is performed by remote 
download. 

[0003]The flash memory which stores a service control program once needs to eliminate the memory 
area which writes in before performing writing on the device property. Elimination is performed in the 
fixed unit called a sector. Writing is a byte unit 
It cannot write in the address which wrote in once again. 

For this reason, generally, when rewriting the data of nonvolatile memory. . [ whether after eliminating 
the data of the corresponding memory area which is trying to write in the data of nonvolatile memory, 
new data is written in the field, and ] Or the data of the corresponding memory area which is trying to 
write in the data of nonvolatile memory is made to once shunt to a volatile buffer memory, and the 
data of the memory area which is trying to write in the data of nonvolatile memory is eliminated. 
Then, the method of writing new data in nonvolatile memory is used. 

[0004] However, the method mentioned above falls into the situation where data will disappear, when 
writing interrupts for power off etc., after eliminating the data of a corresponding memory area before 
the writing of new data is completed both normally. When the writing of data is interrupted during 
RIMODO download, restoration will take great time in the subscriber circuit etc. which were explained 
especially previously. 

[0005]As conventional technology about rewriting of the data of the nonvolatile memory which can 
solve such a problem, the technology indicated to JP,H8-272698,A etc. is known, for example. This 
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conventional technology to secure a certain specific address area in nonvolatile memory as a backup 
area, and write data in a certain field. After it writes new data in the address area after copying the 
data of the address area to a backup area and eliminating a corresponding address field, and the 
writing of new data is completed to a corresponding address field, the data of a backup area is 
eliminated. 
[0006] 

[Problem to be solved by the invention]Since the conventional technology indicated in the gazette 
mentioned above does not disappear data when discontinuation of writing takes place by causes, such 
as power off, in the middle of the writing of new data, but the specific address area is being used for 
it as a backup area, Elimination of the data of a backup area and the frequency of writing become 
high, and it has the problem that degradation of a backup area will progress remarkably as compared 
with other fields, on the characteristic of nonvolatile memory. 

[0007]Since elimination of data and writing will be performed about two fields of a corresponding 
address field and a backup area in the case of one rewriting of data as for this conventional 
technology, The rewriting time of data must become long, great processing must be performed to 
rewriting, and it has the problem that processing efficiency is bad. 

[0008]Even if the purpose of this invention solves the problem of the conventional technology 
mentioned above and faces it discontinuation of the processing at the time of data rewriting, there is 
in providing the subscriber circuit which uses the data rewriting method and this method of the 
nonvolatile memory which prevented disappearance of data and enabled rewriting of efficient data. 
[0009] 

[Means for solving problem]In the data rewriting method of the nonvolatile memory which can rewrite 
data according to this invention, said purpose the memory area appointed beforehand by writing in 
new data after collective erasure, The flag information which shows the flag information, and 
effective/invalidity of data which shows un-[ write-in ] completing / completion of data with the 
substance of data is written in said memory area unit, At the time of rewriting of data, new data is 
written in an empty memory area, and it is attained by repealing flag information of the memory area 
where the old data which should be rewritten is stored after that 

[0010]The field where the flag information, as for said purpose, said empty memory area indicates 
effective/invalidity of said data to be is invalid, or the flag information which shows effective/invalidity 
of data being effective, and, By being a field which the flag information which shows un-[ write-in ] 
completing / completion of said data writes in, and has not been completed, and carrying out 
collective erasure of said empty memory area before the writing of the data of said new data, The flag 
information which shows un-[ write-in ] completing / completion of data writes in, un-completing is 
supposed, and the memory area just behind memory clear is attained by validating flag information 
which shows effective/invalidity of data. 

[001 1]In the subscriber circuit which realizes various kinds of services of as opposed to the member 
of a digital exchange in said purpose with the service control program stored in nonvolatile memory, It 
is attained by performing said service control program rewriting by how to rewrite said nonvolatile 
memory. 
[0012] 

[Mode for carrying out the invention]Hereafter, Drawings explain in detail the embodiment of the 
subscriber circuit which uses the data rewriting method and this method of the nonvolatile memory 
by this invention. 

[0013]The block diagram showing the composition of the subscriber circuit according [ drawing 1 ] to 
one embodiment of this invention, the flow chart with which drawing 2 explains processing of data 
rewriting of nonvolatile memory, and drawing 3 are the figures explaining the sequence of memory 
rewriting. As for a control section and 3, in drawing 1 , 1 is [ nonvolatile memory and 5 ] upper device 
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interface parts volatile memory (RAM) and 4 a subscriber's line interface part and 2. 
[0014]The subscriber circuit by the embodiment of this invention shown in drawing 1 , The control 
section 2 which performs the execution control of the subscriber interface section 1 and a service 
control program and the rewriting control of memory data which are connected with the terminal of 
telephone etc., the volatile memory 3 which develops various control programs, a various-services 
control program downloaded from the upper device. And it has the nonvolatile memory 4 by EEPROM, 
a flash memory, etc. which store data, and the upper device interface part 5 connected with an upper 
device, and is constituted. 

[0015]And a graphic display subscriber circuit performs various kinds of services of relaying the 
telephone call between the terminal connected via the subscriber's line interface part 1 , and other 
terminals connected via the higher rank interface part 5 and the communications network which is 
not illustrated, and communication. 

[0016]Next, with reference to the sequence diagram shown in the flow shown in drawing 2 , and 
drawing 3 . how to rewrite the memory data of the nonvolatile memory 4 is explained. 
[001 7]It is constituted by two or more sectors and un-[ write-in ] completing / completion flag, and 
the effective/invalidity flag are given to each sector about the data in the sector as the nonvolatile 
memory 4 is shown in drawing 3 . And into the nonvolatile memory 4, it is always assumed that the 
vacant sector of at least 1 sector exists. It is defined as this vacant sector being "a sector 
effective/invalidity flag indicates the invalid value to be even if un-[ write-in ] completing / 
completion flag shows the incomplete ** value or this flag is completion value." The incomplete ** 
value of un-[ write-in ] completing / completion flag and the effective value of effective/invalidity flag 
are defined as the value (for example, OxFF) immediately after elimination of nonvolatile memory. On 
the contrary, the completion value of un-[ write-in ] completing / completion flag and the invalid 
value of effective/invalidity flag are defined as values (for example, 0x00) other than immediately after 
memory clear [ nonvolatile ]. In the example shown in drawing 3 . the upper row shows the state 
before rewriting of data, and the sector 1 is a vacant sector and it presupposes that it is the sector 
which stores the data which the sector 2 should rewrite. 

[0018](1) The nonvolatile memory 4 is carried in a graphic display subscriber circuit, and it is possible 
to update via the higher rank interface part 5 by downloading data or a program on the nonvolatile 
memory 4 from an upper device with the directions from an upper device. When directions of 
download are received from an upper device, the control section 2 develops a rewriting control 
program of a memory in a work memory area of the volatile memory 3 from on the nonvolatile memory 
4, and starts control of rewriting. 

[001 9](2) The control section 2 will search a vacant sector of the nonvolatile memory 4 first, if 
rewriting control of a memory is started (Step S1). Search of this vacant sector can be performed by 
investigating a flag in each sector according to a definition mentioned above. After receiving rewriting 
directions, it does not carry out, but it searches at the time of starting, and is vacant (invalid), and 
search of a vacant sector is sector information and effective sector information (.). Or that either is 
held as search results (table information) on volatile memory or nonvolatile memory, this table 
information can be read in the case of rewriting implementation, and it can carry out also by a method 
of updating this table information for every rewriting implementation. As shown in the upper row of 
drawing 3 , it is searched with this search that the sector 1 is a vacant sector. 
[0020](3) Eliminate the vacant sector after searching the vacant sector on the nonvolatile memory 4 
with Step S1 (Step S2). By eliminating a vacant sector, as shown in the middle of drawing 3 . un-[ 
write-in ] completing / completion flag of a vacant sector are made into an incomplete ** value, and 
let effective/invalidity flag be effective value. 

[0021](4) Prepare new data on the buffer memory area of the volatile memory 3 after eliminating a 
vacant sector (Step S3), and write in the data substance field of the vacant sector which eliminated 
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the new data on a buffer memory area (step S4). When new data downloads from an upper device one 
by one, processing of Step S3 and step S4 is repeated, and is performed. At this time, the sector 2 
with the data which should be rewritten has held old data. 

[0022](5) It is judged whether all the writing of new data was completed normally (Step S5), When it 
ends normally, an invalid value is written in effective/invalidity flag of a sector which writes 
completion value in un-[ write-in ] completing / completion flag of the sector which stored new data 
(Step S6) and with which old data is stored (Step S7). Thereby, the sector 2 becomes invalidity, i.e., 
an opening, and the state of the nonvolatile memory 4 becomes effective [ the sector in which the 
new data which updated the old data of the sector 2 was stored ] instead of the sector 2 which 
stored old data in the sector 1 , as shown in the lower berth of drawing 3 . 

[0023](6) When it judges with all the writing of new data not having been completed normally by the 
judgment of Step S5, end processing here. In this case, the old data which should be rewritten has 
still become [ being stored in the sector 2 of the nonvolatile memory 4 with as and ], since un-[ 
write-in ] completing / completion flag of data serve as an incomplete ** value, it is considered as a 
vacant sector and the sector 1 which wrote in new data is not used. For this reason, the subscriber 
circuit can continue operation with old data. 

[0024]Usually, when repealing a certain sector, elimination of the sector is performed, but if a sector 
is eliminated for cancellation of a sector, it is necessary to eliminate 2 times of sectors for one 
rewriting of data. Whenever elimination of nonvolatile memory takes time mostly as compared with 
writing and it generally eliminates, in order that degradation of a device may progress, it is dramatically 
inefficient to eliminate a sector for cancellation of a sector. 

[0025]The embodiment of this invention does not eliminate a sector for cancellation of a sector, as 
mentioned above, It was presupposed by having decided to write an invalid value in effective/invalidity 
flag, and having transposed this to one elimination and two writing of flag information to having usually 
needed two elimination at the time of one rewriting that it is possible to aim at shortening of rewriting 
time and extension of the life of a device. 

[0026]Since effective/invalidity flag of the sector 2 are cancelled when next download instruction is 
received after changing into the state which shows in the lower berth of drawing 3 , the sector 2 turns 
into a vacant sector. 

[0027]And in the above-mentioned flow, when the writing to the sector 1 is not completed normally, 
for example between processings of the lower berth from the middle of drawing 3 , The state of the 
sector 2 which has data which should be rewritten in the rewriting processing by power off having 
been interrupted etc. is still effective, and in order that un-[ write-in ] completing / completion flag of 
the sector 1 may show un-completing, next time, the sector 1 turns into a vacant sector again. That 
is, the state which shows in the upper row of drawing 3 when the writing to the sector 1 is not 
completed normally has been held, and data is not disappeared when rewriting processing is 
interrupted. 

[0028] However, when rewriting processing is interrupted between the writing (Step S6 of drawing 2 ) 
of the write-in completion flag to the sector 1 shown in the lower berth of drawing 3 . and the writing 
(Step S7 of drawing 2 ) of the invalidity flag to the sector 2, the state where the sector 1 and the 
sector 2 are effective will exist theoretically. However, if processing with Step S6 and Step S7 is 
performed continuously, since time in the meantime is slight time which the 1-byte writing to 
nonvolatile memory takes, a problem will not become. 

[0029]Since rewriting of the data rewriting method ****** of nonvolatile memory by an embodiment 
of this invention and new data holds old data till an end normally as mentioned above, disappearance 
of data based on power off in the middle of rewriting of data, etc. can be prevented. For example, 
although elimination takes very much time to a flash memory as compared with writing, An 
embodiment of this invention does not eliminate an old data storing sector at the time of rewriting, 
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but since the significance [ data / of a sector ] was given as invalid and it is carrying out it by flag 
data writing, it can prevent shortening of rewriting time, and degradation of a device. Since a vacant 
sector moves not in a fixed address but in an address, it can prevent degradation of only a specific 
sector and can extension-ize a life of a device. 

[0030]And a subscriber circuit of this invention which applied a data rewriting method of nonvolatile 

memory which was mentioned above can be made into what has high reliability. 

[0031] 

[Effect of the Invention]According to this invention, as explained above, even if it faces 
discontinuation of the processing at the time of data rewriting of nonvolatile memory, disappearance 
of data can be prevented and efficient data can be rewritten. And high reliability-ization of a 
subscriber circuit can be attained by using the data rewriting method of such nonvolatile memory. 



[Translation done.] 
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^fgtt/ty^swx^ofi («o*tf, ox 
oo) tim?z>o H3t^rwici3v^ ±aa, r 

•b^^T^D, -fe^^2^»tt^5^tr-^%M 

[0018] ( 1 ) H^6pX#EIKK: f±^»5ffi^ t y 

t, ±fug«^5.©}i^-e^jffgtt^ ; ey 4iof-* 
*fc(i7n^7A^ ±fuS»^5^7yn-FtSc 

*#*»»7'D ^i^iistt^ t y 4 ±^ & » us 
* * y 3 ©7- * * t y x y 7esh b»t§ aosp 

[0019] ( 2 ) $m 2 a, ^ t y ©« ttx.$ijii 

uarr* (xf^ys o . c©at-tr7^©^ 
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mmm u mm^mm^ c ©T-7vmt$g£H 
mzt^mK&ox&fi? zttfxizso cm 

mx\ H3©±gic^rj:9fc, -fe^l^t-tr** 

[0 0 2 0] (3) Xr-y 7°S 1 T'Wfgtt^y 4± 10 

(Xr77°S2) 0 at*^**MS"r*ckK«J:o 
T, H 3 ©*&£**<}: 5 fc, 

[0 0 2 1] (4) St-fe^^^m «rr-**ff 
8tt * * U 3 ©^ v 7 7 * * 'J fg«±EHSfi b (Xf7 
7°S3) , ^7 7**U$g«±©*rT-**, ?8*b 
fcat***©r-*£#8l#fc:«ti£ty (Xr<y7S 
4) . |ffr-^A«±fug»^5»^7yn-F$n« 20 
JS#fctt, Xry7°S3, Xf7 7°S 4 ©$&a*«!>ji 

[0 0 2 2] (5) »fr-*0»tii**^TjE*fc« 
7bfe^fr©«J&fcfiV (XT-y7°S5) , iEfKH 
7bfd§3\ «fr-**tt«lLfe-fe^#0»ta»*^ 
7/^777^t^7ffl%»ii* (Xr-y 7°S 6) , $ 
fe, IBr- * «%MS tiT i^S -fe * * <f)Wh/mp 9 
^K|«MI%«a» (Xr-y7°S7) 0 CftfcJ;^ * 

Sfgtt^^ey 4o«a H30Tat*tJ:5^ * 30 
r- ^^iff Lmr-z mm* nrc-t ? zmm £ 

[0 0 2 3] (6) XryT'S 5©W£T», frr-*© 

cc-e©$&g£»7-f5c c©«£, stSA&ns^ 

£IHr-*H\ ^jffgtt^tU 4<D-tr^^2(c-(S 

r-*©S*fc#^7/£777?#*£7 40 

COftft, i/DA#0g§a, IBr-^OS$T-<Dijff^ 

[0 0 2 4] &5-fe£#£j|B$K:f 3$£fCH;*' 
©-b * *©?li£jW;8:fcft3 -fe * *<DMmt<Dk#> 

*»tt**y mm, wrMtsmLxm?$m< 



[0025] xminmmmt* tuaufe*^ * 
mmmic 2 mmzzmt btvfc©fc»u 

Cft% 1 @©ffi££ 2@©77^1fffi©»f ii^tSf 
»^fcdi{c«fcD, »t^BfK©S«trVWX©^ 

[0 0 2 6] H3©TJ££^tMI£&o/cit 
^mo^yo-FJt^^t/cl^Cii, 2© 

%%%.>7*£ts.%« 

[0 0 2 7] ^bT, fuj2E©7n-£fc^T, -fe*#l 
^©»fii^iE«C»7bft^^fel&&, $Jx.«\ H 
3 ©*gfr 5T&©*&S!©H-e, S«fc * 

* * * 2 mmmmz nxm.wzx ©«£* 

^7/£775?tf*£7SwbT^*fclk mK 

1 '\0»ta»* t iE1fHc«F7 b&fr o fc*§£, m 3 ©± 
ISK*tM^$brc£tT3&D, »tf AfflSiW 

[00 2 8] ©U HSOTSfc^t-fe^^l'NOfft 
ii*^775^0»ti&* (02©Xr>y7S6) t-fe 
^^2'\©*6ft77^©#f5i* (02©Xr77S 

7) iioHtc, »^n^®a^iT?n/c^ttt, -tr^ 

^ 1 t-tr^^ 2 fe^fcV^«»WiaifilEl4#fiEt* 
Ltt*% 0 LfrU Xr-y 7°S 6 tXf7 7°S 7 fc© 

[0 0 2 9] M^b/cJ;^^, *^©M»j;§ 
©StS^^jEtC^S-PlHr-^^ftfipbT^Sfc 

y a, m&mcmLxrmmn k$< m?sm 

«fc ^ T-tr ^ ^ ©x-^ mm £ Lxmm bT^ 

[0 0 3 0] *LT, tu^bfccfc^^^tt^ty© 
[00 3 1] 

[»w©a*] utmmLrc&oicmmiczm, * 
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2 mu^pgp 

3 SStt^tU (RAM) 

4 ^a^tt^ty (EE PROM, 7^>yi/a^ ; & 

y) 

5 ±fiStt^y^7x-xgp 
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